When critically ill patients with pancreatitis develop infection of the pancreas, the ongoing management of such patients becomes difficult. Sufficient evidence supports the use of broad-spectrum antibiotic prophylaxis to prevent the development of bacterial infection. Since fungal infection is also a relatively common complication of severe pancreatitis -particularly when broadspectrum antibiotics are used -it seems logical that fungal prophylaxis may be an important component of management. In this issue of Critical Care, two expert groups debate the merits of antifungal prophylaxis in patients with acute necrotizing pancreatitis who are receiving antibiotics.
Acute pancreatitis is severe in only 20% of patients with the disease, but despite continuous advances in supportive treatments, the prognosis for these patients has not improved over the past decades. Necrosis of the pancreatic tissue develops early in 25% to 40% of patients, and for those who survive to an eventual initial multiple organ failure, mortality rates up to 60% have been linked to the high proportion of superinfections [1] . Gram-negative bacteria and fungi progressively colonize the bowel within the first two weeks of the disease and further translocate into necrotic tissues [2] . Bacterial and fungal infections have been documented in patients not exposed to prior antimicrobials at rates of 40% to 70% [3] and 5% to 8% [2, 4, 5] , respectively. Infected pancreatic necrosis or, for some experts, a high suspicion of it requires aggressive surgical debridement, itself associated with further increased morbidity and mortality [6, 7] .
This vicious circle has prompted the testing of early antimicrobial prophylaxis in acute pancreatitis. The results of at least 12 studies suggest that morbidity and mortality are reduced when prophylaxis is restricted to the most severe cases. Despite considering the same data compiled in several meta-analyses and systematic reviews, experts and scientific organizations have drawn different conclusions and proposed contradictory guidelines [1, 6, 8] . Nevertheless, antimicrobial prophylaxis has become a standard practice in many institutions. In a UK survey performed in 1997, as many as 90% of surgeons prescribed it, as did, more recently, 73% of 329 members of the European chapter of the International Hepato-Biliary Association [9] .
Candida has been found in 15% to 70% of infected necrotic tissues of patients requiring surgery, and these high proportions have been repeatedly related to prior antibiotic exposure, which promotes the overgrowth of unaffected microorganisms [2, 4, 7] . In addition, pancreatic fungal infections may be associated with further increased morbidity and mortality [2, 4, 5, 8] .
The good safety profile and the excellent bioavailability of triazole compounds in pancreatic tissues make them good candidates for antifungal prophylaxis, but only limited data are available for their use in severe acute pancreatitis [2, 4, 10] . In addition, the prophylactic trials in surgical patients that have been carried out have included only a few patients with pancreatitis. Indirect evidence of potential protection comes from trials testing selective digestive decontamination, in which lower candidiasis and mortality rates have been reported [5] . In a unique open randomised study, He and colleagues [11] investigated the effect of prophylaxis in a series of 73 severe acute pancreatitis cases. Compared to controls, garlicin and fluconazole reduced the rates of fungal infections from 30% to 16% (p < 0.05) and 9% (p < 0.01), respectively.
These data are clearly insufficient to support evidence-based recommendations about antifungal prophylaxis in acute pancreatitis. However, according to the preceding arguments, I would recommend adding antifungal prophylaxis with a triazole compound in any patients receiving antibacterial prophylaxis. This prophylaxis may not only prevent infection of necrotic pancreatic tissue, but also delay the need for surgery. As early surgery within the first 2 weeks has been associated with higher mortality rates, this may have an impact on the outcome of the patients [1, 6] . Delayed surgery may allow a more conservative approach, with the use of a minimally invasive procedure, such as extraabdominal lumbar retroperitoneal debridement on well circumscribed collections, for which promising preliminary results have been reported [6, 7] .
Con: Prevalence and risks of fungal colonisation of pancreatic necrosis
Saurabh Jamdar and Ajith K Siriwardena Fungal colonisation of pancreatic tissue is a feared complication of severe acute pancreatitis. Invasive candidiasis can be associated with mortality rates in excess of 40% [12] and, once colonised, eradication of fungi from the poorly perfused peri-pancreatic tissues of the retroperitoneum may be difficult.
The risks of fungal colonisation of pancreatic necrosis are brought into focus in contemporary critical care practice as a result of recent trends in antibiotic use and trends in surgical debridement of infected necrosis. Several small randomised trials of antibiotic prophylaxis in severe acute pancreatitis [13] [14] [15] together with a meta-analysis [16] and a Cochrane systematic review [17] have indicated an improvement in outcome in those patients receiving antibiotics. This evidence has resulted in antibiotic prophylaxis being recommended in several published guidelines for the treatment of severe acute pancreatitis [8, 18, 19] . Although the Cochrane systematic review [17] concluded that there was no increased preponderance of fungal infection in patients in the treatment arms compared to placebo, this finding is not necessarily at odds with evidence of increased prevalence of fungal colonization in critically ill surgical patients and, recently, Isenmann and colleagues [5] demonstrated that prolonged antibiotic therapy was associated with a high incidence of Candida-infected pancreatic necrosis. The advent of antibiotic prophylaxis in the management of severe acute pancreatitis has probably also contributed to a significant shift in the profile of pathogenic organisms. The resistant flora encountered following such therapy include multi-resistant Gram-positive cocci, Gram-negative bacilli and fungi.
To date, no randomised trial has examined the role of antifungal prophylaxis in patients with severe acute pancreatitis and practice guidelines must thus be based on extrapolation of current evidence. The Ostrosky-Zeichner clinical prediction rule [20] defines patients with pancreatitis (with central lines and receiving broad spectrum antibiotics) as being at high risk for fungal colonisation. Incorporation of evidence from studies in parallel patient populations is central to the construction of a rational policy for severe acute pancreatitis and the recent detailed meta-analysis of fluconazole prophylaxis in critically ill surgical patients concluded that, although treatment was associated with lower fungal colonisation rates, there was no evidence of a reduction in mortality [21] . In data specific to acute pancreatitis, He and colleagues [11] from Hunan, China, demonstrated in a study of 70 patients that colonisation in individuals receiving fluconazole prophylaxis (n = 22) was 9% compared to 23 control patients in whom colonisation rates were 30%. A retrospective analysis of 46 patients with infected pancreatic necrosis demonstrated that the early administration of antifungal therapy (defined as at least 48 hours before surgical intervention) reduced subsequent fungal infection rates but not mortality [22] .
Synthesising this evidence into a practical management algorithm would suggest that there are limited grounds for routine antifungal prophylaxis in patients with severe acute pancreatitis even if these patients are receiving antibiotic therapy. The subset of patients with on-going disease requiring prolonged critical care support, where antibiotic prophylaxis has transformed into specific broad-spectrum antimicrobial therapy and, in particular, where trans-abdominal percutaneous drains are in place (in addition to central venous catheters), can be regarded as a subset of critically ill patients with high on-going organ dysfunction scores where antifungal prophylaxis can be considered. Even in this setting, it must be acknowledged that there is little evidence that antifungal prophylaxis is associated with a reduction in mortality and, further, that this intervention may be associated with a higher incidence of resistant candidal species [21] . In addition, recent evidence further supports the generalisation of antimicrobial prophylaxis [23] . While waiting for the results of eventual large randomised studies, we need to propose a simplified pragmatic approach for the daily care of critically ill patients admitted for necrotizing pancreatitis.
Currently, according to the ecological impact of antimicrobial prophylaxis, antifungals should be considered for all patients receiving it. However, my second recommendation will be to strongly restrict both antimicrobial and antifungal prophylaxis to the subset of the most severely ill patients, carefully selected after extensive diagnostic workup [24] .
Con's response: Antifungal prophylaxis does not reduce mortality in severe acute pancreatitis Saurabh Jamdar and Ajith K Siriwardena Dr Eggiman's key point is that co-prescription of an antifungal at the time of commencement of antibiotic prophylaxis may "delay the need for surgery". There is now broad consensus that surgical intervention for pancreatic necrosis should be deferred, if possible, during the first 21 days. However, there is no suggestion that antifungal therapy helps to defer intervention. In contrast, routine use of antifungal therapy is not only over-used but is likely to encourage the emergence of resistant species in precisely those patients who are eventually most likely to require specific antifungal treatment: patients with severe acute pancreatitis undergoing radiological or surgical intervention.
